Introduction
Previous studies suggest that middle-aged and elderly people's continuous engagement in health promotion programs, including walking or jogging, is helpful in preventing such lifestyle-related problems as being bed-ridden, or suffering from depression, or acute social withdrawal (Camacho, et al., 1991; Farmer, 1988; Paffenbarger,1992; Stephens,1988) . A key in gaining such benefi ts is to maintain the physical exercise regime long enough for some effects to show.
Previous cross-sectional studies on middle-aged and elderly people's exercise maintenance behavior Hashimoto, et al., 1998a; and, Munakata, et al., 2002) report that when people believe in the effects of physical exercise ('physical exercise effect belief'), their sense of feeling-good ('behavioral sense of physical exercise') is heightened. They also report that when people exercise with another person who enjoys exercise and/or encourages them whilst doing exercise ('perceived emotional support from peers/others'), they want to do more exercise ('exercise desire'); and with heightened 'exercise desire' people gain confi dence that they can maintain their exercise regime ('perceived confi dence of physical exercise'). The 'perceived confi dence of physical exercise' is the sense of self-effectiveness in psychology; the feeling that one is capable of realizing exercise maintenance behavior (Bandura, 1977) . When this feeling is high, exercise behavior becomes more effective, is maintained for longer, and can more easily become a habitual activity.
Our previous study (Hashimoto, et al., 1998a) examined two groups of middle-aged and elderly females: those who continued a health promotion program and those who discontinued it halfway between 1995 and 1997 surveys in the difference of psychosocial factors. Our fi ndings suggested that those who quit the program scored signifi cantly lower than those who continued exercise in such factors as: 'physical exercise effect belief', 'exercise desire', 'behavioral sense of physical exercise', and 'perceived confi dence of physical exercise'. In contrast, those who quit scored higher in 'geriatric depression'. Also, those who continued their exercise program scored signifi cantly higher in 'perceived emotional support' and 'exercise desire' than those who newly joined the exercise program. The fi ndings indicate that 'belief of exercise effect' and 'exercise desire' are important motivational factors in maintaining physical exercise, and maintenance of exercise raises perceived emotional support for exercises. However, no research, particularly longitudinal research that uses covariance structure analysis, has been conducted to obtain the relation of cause and effect on why middle-aged and elderly people quit exercises.
Our past interviews of middle-aged and elderly people who discontinued physical exercise indicated that exercise could help mitigate perceived life stress. We also found that life stressors such as worsening relations between peers or family members were one cause of the discontinuation of physical exercise. The current study, based on cross-sectional longitudinal data, aims at clarifying the causes of the discontinuation of physical exercise by middle-aged and elderly people, by analyzing life stress and other psychosocial factors.
The study examines two physical exercise maintenance factors: 'motivation factors' and 'motivation reinforcement factors'. This paper also details the creation of a hypothetical model expressing the relation between motivation factors and inhibition factors such as life stress and decrease of mental health status (see Figure 1) . The model indicates the following: 1) Participants maintaining a health promotion program score high in motivation factors and motivation reinforcement factors; 2) When motivation reinforcement factors are high, motivation factors are high and this facilitates continuation of the health promotion program; 3) Maintained health promotion program participation reduces perceived life stress and improves life satisfaction and mental health status; 4) Perceived high life stress lowers mental health status, which leads to reduced exercise maintenance motivation; 5 ) We follow the U.N. defi nition of 'elderly' as people who are older than 65 years, and middle-aged as people younger than 64 years old. The 'perceived life stress' of elderly people who participate in a health promotion program more directly reduces 'motivation factors' without going through a path of 'motivation reinforcement factors', than 'middle-aged' participants; and 6) Prolonged participation in a health promotion program changes 'motivation factors' and 'motivation reinforcement factors' and the size of the change is affected by various factors.
According to a previous study by Hashimoto, et al. (1998b) , that examined the changes of psychosocial factors of middle-aged and elderly females during an exercise maintenance period, the mental health status, indexed by depression level, of participants who took part for more than one year was better than those who took part for less than one year. Although there was no clear difference in mental health status between 2-4 year and 5-10 year participants, the more than 11-year participants showed signifi cantly better mental health status than other groups. A lapse in perceived confi dence of physical exercise was observed among the participants of 2-4 year maintenance, though not to a signifi cant degree. An understanding of the reasons for such psychosocial changes will help promote continuation of physical exercise.
T h i s r e s e a r c h e x a m i n e s t h e a b o v e -s t a t e d hypothesis aimed at clarifying the psychosocial factors that affect discontinuation of physical exercise, in the hope that it will result in measures to prevent the discontinuation of physical exercise, and come up with more effective health promotion programs.
Method

Subjects
T h e s u b j e c t s o f t h i s r e s e a r c h a r e 1 1 8 middle-aged/elderly males and females who participated in a health promotion program (Participants), and 32 middle-aged/ elderly males and females who did not (Non-participants). The health promotion program that Participants took part in was provided at the 'Top-sante Taiyo' health promotion center for physical fi tness of elderly people in the town of Taiyo Mura in Ibaraki prefecture in Japan. The total number of those registered for the program was 129 from 1997 to 1999. Upon registration, Participants underwent a physical checkup and a physical fi tness measurement test and received an exercise prescription, tailored to their individual physical fi tness status. Participants, by following the prescribed instruction under the supervision of trained instructors, conducted a weekly duration exercise on a bicycle ergometer and resistance exercises using muscle-building training machines. They also performed ball games, and swimming once a week.
Non-participants were also residents of the region and more than 60 years old. They volunteered to join this research project, responding to the call for recruits, made by way of the health promotion division of the Taiyo Mura town offi ce that runs the health promotion center. See Table 1 for profi les of the subjects.
Research method
This research, and SAT projects (explained later in this paper) are part of 'elderly people's exercise function evaluation and life function improvement' research which was approved in July 1999 by the human research ethics committee, of Tokyo University Graduate School of Arts and Science. After an explanation of the purposes and methods of the research, and of being informed of their right of voluntary exit from the project, the subjects gave their consent to participation in the research in a written agreement with their names, addresses and seals.
The data is based on a questionnaire which was collected in the following way: Trained research members interviewed the subjects, and explained the questionnaire form the subjects are to fi ll in. When the subjects had diffi culty in answering the questionnaire the trained member would help them. For example, he/she reads questions to those who have severe far-sightedness. The questionnaire data was collected fi ve times in two years at the Top Sante Taiyo health promotion center, at the same time as the periodic physical checkups and physical fi tness measurement tests (July 1999; December 1999; April 2000; July 2000; November 2000) . The non-participants joined the survey on the same occasions.
Participants were categorized into three groups based on the year of participation: P1 (44 people recruited in April and started in September 1997); P2 (33 people recruited in April and started in September 1998); and, P3 (52 people recruited in April and started in September 1999). Of the total 129 people who initially registered, 118 people or 92 % became the subjects of this research. The program participation duration index is yearly-based, counted from the year the subjects started the program. See Table 1 for subject's gender and age.
Factors affecting health promotion program maintenance
To measure health program continuation factors, the following scales were used: exercise desire; perceived confi dence of exercise maintenance; belief of physical exercise effects; perceived emotional support from peers/other people for physical exercise; behavioral sense of physical exercise; and sense of physical exercise burden and Munakata, et al., (2002) ).
Factors affecting mental health status, life satisfaction and life stress
To measure factors related to mental health and life satisfaction, the following scales were used: 'life satisfaction' (Lawton, M.P., 1975; Munakata, 1994) , 'chronic stressors of the elderly and middle-aged', (Munakata, 1994) , and the Japanese version of the General Health Questionnaire 30 (Nakagawa, 1982) . The above-mentioned nine measurement scales were examined for their credibility, factorial validity and criterion-related validity, as these are indicators of internal consistency: Cronbach alpha for the July 1997 data was 0.66 to 0.90, indicating credibility. Each factor which has more than one fi xed value was considered equivalent to the construct of each scale, indicating factorial validity. At the 5% signifi cance level correlation coeffi cients were observed against the external criterion of program maintenance period and life satisfaction, indicating criterion-related validity. Thus, the application of these scales to this research was considered justifi ed. (See Table 2) 
Method of analysis
This research examines how the duration o f h e a l t h p r o g r a m p a r t i c i p a t i o n a ff e c t s t h e participants' perceived life stress; and vice versa, as to how perceived life stress affects participation m a i n t e n a n c e . I t u s e s q u e s t i o n n a i r e -b a s e d cross-sectional and longitudinal data on the participants and the non-participants of the health promotion program (Participants and Non-participants, respectively).
Firstly, a cross-sectional analysis was conducted to examine how long program participation affects motivation-related factors. To compare the measured values of each psychosocial scale, a one-way ANOVA (analysis of variance) and LSD-based (least signifi cant difference) multiple comparison was applied for every exercise maintenance period. To examine correlations between the age/program maintenance duration and mental health status/perceived life stress, a two-way ANOVA was applied. In addition, to examine any change in the values of the psychological scales for each exercise maintenance period that were conducted after the follow-up surveys, variance analysis was applied because of its repeatability. Each variance analysis was computer analyzed with SPSS 11.0 for Windows. By applying the covariance structure analysis method, causal models were constructed between such scales as: 'duration of health promotion program maintenance'; 'motivation/motivation reinforcement factor' that makes physical exercise possible; 'mental health status' and 'life stress'. These were applied to different subject groups: all subjects, younger than 64-years subjects, and older than 65-years subjects.
For the covariance structure analysis, Amos 4.0 was applied, with modulus constraints set as follows: path from error variable to observed variable is fi xed at 1; path from disturbance variable to latent variable at 1; and disturbance variance's covariance for 'periodic physical exercise habit' and 'mental health status decrease', both of which are latent variables, was fi xed at 1.
Results
Differences in gender and age between health promotion program participants and non-participants
Differences of male/female ratios in each of the four subjects groups (three Participants groups and one Non-participants group) were tested at each physical exercise maintenance period, by setting the level of signifi cance at 5% (χ 2 distribution critical value was 3.84). The results indicated no signifi cant differences in gender ratio (0.02 χ 2 2.64). As for age difference, variance analysis and multiple comparison between the groups suggested signifi cant differences between Participants and Non-participants, and also between the 1 st Participants (P1) (since 1997) and the 2 nd Participants (P2) (since 1998) (F=13.46, p<0.001). Non-participants were signifi cantly older than Participants, and the P2 (since 1998) were signifi cantly younger than P1 (since 1997), suggesting that any conclusions need to take these differences into account.
Correlations between exercise program pa r t i c i pat i on m a i nt e n a nc e p e r i o d a n d motivation/motivation reinforcement factors (cross-sectional survey)
An examination of the cross-sectional data from July 1999 on 150 subjects indicates the following: there were no signifi cant differences in almost all the examined factors between non-participants and the 3 rd participants (P3), who after joining the health rd participants (P3), who after joining the health rd promotion program in September 1999, had not started it at the time of the July 1999 survey. One signifi cant difference was that of exercise motivation (See Table 3 ). P2 (who maintained the health program for one year after starting in 1998) and P1 (who maintained for two years after starting in 1997) gained much higher scores than Non-participants in all the factors. Although there were no differences in male/female ratios between the groups as stated earlier, a comparison between Non-participants and Participants may not be appropriate because N on-par ticipants w ere much older than the Participants. In place of the data of P3 (since 1999) who had not started the exercise program at the time of the July 1999 survey, data of Non-participants was used. A comparison between P1 (since 1999) and P3 (since 1997) indicates signifi cant differences in all the examined psychosocial factors, except the factors of 'exercise effect belief' and 'perceived emotional support'.
Correlations between duration of exercise program participation/ages and mental health status/ life satisfaction/ perceived life stress
The effects of age and exercise program participation duration on factors related to mental health status and perceived life stress were examined by a two-way layout ANOVA. Subjects were divided into two groups at age 65, following the defi nition of the U.N. that defi nes the junior elderly as those younger than 64, and the senior elderly as those older than 65. Exercise maintenance duration was counted up from the year the subjects joined the program. No analysis on the younger-than-64 Non-participants was conducted, because only one subject belonged to the category.
The analysis results indicate that age and p a r t i c i p a t i o n m a i n t e n a n c e d u r a t i o n d i d n o t signifi cantly affect mental health status; but, maintenance duration did signifi cantly affect 'chronic stressors' and 'lowering of perceived life satisfaction', which are indicators of perceived life stress (See Table 4 ). These results can be summarized in the following way: for perceived chronic stressors with younger than 64 subjects, scores were: 6.0 (P3/since 1999), 5.3 (P2/since 1998) and 1.8 (P1/since 1997). With older than 65 subjects scores were: 7.8 (P3/since 1999), 5.5. (P2/since 1998), and 4.2 (P1/since 1997). As for lowered life satisfaction, younger than 64 subjects scored 7.9 (P3/since 1999), 5.1 (P2/since 1998) and 4.8 (P1/since 1997). Older than 65 subjects scored 7.2 (P3/since 1999), 7.6 (P2/since 1998) and 5.9 (P1/since 1997). Using data for all 130 subjects who provided the necessary information, relations between exercise program maintenance and perceived life stress were examined by covariance structure analysis.
An examination of the changes of goodness-of-fi t index through the addition of paths to the hypothesis model shown in Figure 1 , indicates that the goodness-of-fi t index became the highest when exercise program maintenance duration affected 'exercise motivation reinforcement factors' by way of 'decrease of perceived life stress', instead of adding a direct path between them. The addition of error variable covariance within the range of the theoretical framework indicates that the hypothesis model that has error variable covariance between 'exercise belief' and 'exercise confi dence' had the highest goodness-of-fi t index (See Figure 2) . The latent variable 'motivation reinforcement factor' positively affected the latent variable 'motivation factor' (β=0.87, p<0.001), which then positively affected the latent variable 'health program participation maintenance' (β=0.41, p.<005).
Exercise program participation maintenance negatively affected 'decrease of perceived life stress' (β=-0.44, p.<0.01) . 'Decrease of perceived life stress' negatively affected 'motivation reinforcement factors' and 'motivation factors', but path coeffi cients were less than the signifi cant level (β=-0.13, n.s., and β =-0.13, n.s., respectively). 
A. Perceived Life Stress
Covariance structural analysis on the exercise program maintenance and life stress (of two subject groups by age)
After dividing the 130 subjects into two by age, as explained earlier, path coeffi cients of the two groups were compared using models created based on Figure 2 (See Figures 3 and 4) .
The results indicate that the path coeffi cient from 'motivation reinforcement factor' to 'exercise program participation maintenance' by way of 'motivation factor' was similar to the path coeffi cient for the all subjects data, as explained earlier. However, as for the path from 'decrease of perceived life stressor', 'motivation factor' to 'motivation reinforcement factor', the older than 65 group (age 65-82) and the younger than 64 group (age 54-64) indicate different results.
The 'decrease of perceived life stress' factor for the older than 65 group, only affected 'exercise maintenance motivation factors'; but with the younger than 64 group, it directly affected 'exercise maintenance motivation reinforcement factors'. Its general effect on 'motivation factors' was -0.26, expressed in a standardized index, with the older than 65 group, and -0.32 with younger than 64 group, suggesting similar effects for the two groups.
In the path from 'exercise program participation maintenance' to 'decrease of perceived life stress', signifi cant-level negative effects were indicated in the younger than 64 group (β= -0.40, p.< 0.05). With the older than 65 group, too, such negative effects were indicated, but not to a statistically signifi cant degree. (β=-0.13, n.s.).
Error variable covariance between 'exercise effect belief' and 'perceived confi dence of physical exercise' (younger than 64 group:δ=-0.80, older than 65 group: δ=-0.08) was shown. The goodness-of-fi t degree of the model without error variable covariance between these variances had greatly decreased, though this was within the model reception allowance range. As the two models seem to have almost the same structure regarding these two variables, the model with error variables was used for the analysis. 
Affects of perceived life stress on exercise motivation factors (six month longitudinal survey)
A covariance structure analysis of the six month longitudinal data conducted on exercise maintenance motivation factors indicates the following (See Figure 5) : the latent variable 'decrease of perceived life stress', which has the observation variable 'chronic stressor' resulted from a worsening of family and other relationships; 'lowered life satisfaction' and 'decrease of mental health status' negatively affected exercise motivation at the time of the survey (β=-0.31, p.<0.01) and also six months later (β=-0.41, p.<0.01). The decrease of perceived life stress positively affected sense of physical exercise burden after six months (β=0. 44, p.<0.01) , and the error variable between chronic stressor and sense of physical exercise burden indicated strong covariance. It was also shown that motivation for exercise maintenance (exercise desire in July, 1999) directly and strongly affected motivation for exercise maintenance after six months (exercise desire in December, 1999) (β=0.44, p.<0.01).
Time course change in psychosocial factors related to exercise maintenance
Time course changes of exercise motivation factors and motivation reinforcement factors during the exercise maintenance period were examined by a one-way layout ANOVA, which has repeatability (See Figure 6) . The sample data used for the analysis was collected from the fi ve time questionnaire survey participants of P1 (started in September, 1997) and P2 (started in September 1998), or 44 and 33 subjects, respectively (N= 34). The fi rst questionnaire survey was conducted in July, 1999 (150 subjects, of which 72 were P1&P2); the second survey was in December, 1999 (73 of which 62 were P1&P2); the third survey was in April, 2000 (98 subjects, of which 59 were P1&P2); the fourth survey was in July, 2000 (80 subjects, of which 53 were P1&P2); the fi fth survey was in November, 2000 (68 subjects, of which 47 were P1&P2). There were no signifi cant differences in male/female ratio and in age between each survey.
The scores for each psychosocial factor indicate either signifi cant or near signifi cant time course changes. Perceived emotional support for physical exercise from peers and perceived confi dence of physical exercise had a tendency to increase as a linear constant. Belief of physical exercise effect, exercise desire and behavioral sense of physical exercise show an upward and downward fl uctuation pattern after an initial increase followed by a decrease.
Discussion
Exercise participation maintenance, motivation factors, motivation reinforcement factors and perceived life stress
As shown in hypothesis 1, the data indicate that the duration of exercise program participation relate to motivation reinforcement factors (such as belief of exercise effects, behavioural sense of physical exercise, and perceived emotional support for physical exercise from peers), and motivation factors (such as perceived confi dence of physical exercise and exercise desire). This suggests a tendency that the longer the maintained exercise period is then the higher the scores of these psychosocial factors would be. The data also indicate, as shown in hypothesis model 2, that motivation reinforcement factors (such as sense of feeling-good from exercise, exercise effect belief and perceived higher recognition from A change of strength of chronic stress (decrease of family relations, anxiety about health of oneself/family members, etc), and a change of perceived life stress (decrease of mental health status etc) induced a sense of physical exercise burden and a reduction of exercise desire. Such stress factors negatively affected exercise desire after six months.
The covariance structure analysis on exercise maintenance and life stress, on the other hand, suggest, as shown in hypothesis model 3,that m a i n t a i n e d p h y s i c a l e x e r c i s e p a r t i c i p a t i o n reduces perceived life stress and contributes to the maintenance and improvement of life satisfaction and mental health. These causal models suggest the possibility that maintaining physical exercise alleviates perceived life stress and improves life satisfaction and mental health status; but a suspension of the physical exercise program resulted in a vicious circle: suspension of physical exercise program maintenance → increase of perceived life stress → increase of sense of physical exercise burden → suspension of physical exercise. For the participants, it is important in breaking this circle to be able to manage their perceived life stress, which increases physical exercise burden. Support, such as the provision of information and techniques, or counselling as a preventive measure will be helpful. Takenaka (1997) examines physical exercise maintenance effects on mental health status from the following three aspects: 1) lessening of anxiety and depression; 2) response to stress; 3) life stress containment. He points out that periodic physical exercise maintenance boosts defensive physical fi tness, which then enables people to control their physiological responses to acute or strong chronic stress.
According to Plante and Rodin, who report on past studies on the mechanism of psychological effects of physical exercise, physical exercise has social fortifi cation effects that are gained through peer interactions (Plante,T.G., et al., 1990) . WHO (1990) lists social effects, in addition to physiological and psychological effects, as the effect of physical exercise for the elderly. From the perspective of stress theory, the social effects of physical exercise Hashimoto, S., Munakata, T. and Okutomi, Y. http://www.soc.nii.ac.jp/jspe3/index.htm 566 can be explained as follows: increased social interaction by way of physical exercise facilitates social unity, attains a new role and strengthens the support network. Increased perceived emotional support for exercise maintenance from peers, as indicated in this research, may suggest the formation of a reinforced support network among peers of the physical exercise program.
Infl uence of age difference
Subjects in this research range from 52 to 82 years old. The subjects were divided into two groups: a younger elderly group (younger than 64 years old) and an elderly group (older than 65 years old), and any differences were examined.
The results of covariance structure analysis on such factors as exercise program participation maintenance, perceived life stress and exercise motivation showed a number of differences between the two age groups. With the younger than 64 group, a decrease of perceived life stress and a decrease of mental health status affected motivation factors by way of motivation reinforcement factors; but with the older than 65 group, they directly affected motivation for exercise maintenance factors instead of infl uencing motivation reinforcement factors.
With the older than 65 group, increased or lingering life stress negatively affected exercise maintenance desire and perceived confi dence of maintaining exercise, but motivation maintaining/ strengthening factors, such as a sense of joy from physical exercise, and physical exercise belief, remained relatively unchanged under stressful circumstances. This indicates that with the older than 65 people, perceived life stress easily affects exercise motivation, but when stress was removed or alleviated, a resumption of regular physical exercise happened with relative ease. This may relate to the fact that many of this group liked doing physical exercise, which makes it easier for periodic exercise to become a habit.
On the other hand, with the younger than 64 group, strong life stress did not affect the scores of exercise motivation factors. But strong life stress did lower motivation reinforcement factors, which include exercise effect belief and perceived behavioral sense of physical exercise.
The group of younger than 64 was characterized by the tendency when facing life stress, to assess their physical sense based on their exercise effect beliefs and exercise behavior, rather than by assessing their desire for physical exercise maintenance. Such a mentality will generate such responses as: 'I like physical exercise, but its effects will not be felt so soon', or, 'Exercise is not for me'.
People in the junior elderly group (50-64 years old) tend to be conscious of the health risk of older ages, and are willing to participate in physical exercise program to promote their health, even if they did not have an exercise habit until then. With this age group, their past exercise habits seem to infl uence life stress effects on physical exercise maintenance. These are interesting fi ndings, considering in particular that this group had a negative correlation between error variance of 'physical exercise effect belief ' and 'perceived confi dence of physical exercise'. Physical exercise effect beliefs are easily affected by one's learning, but perceived confi dence of exercise maintenance is not, as it is nurtured in people's daily lives. People who know exercise effects well but do not perceive the effects from physical exercise may have a gap between their 'beliefs' and their 'sense of confi dence'.
With the older than 65 group, there was no correlation between the error variances of 'physical exercise effect belief' and 'perceived confi dence of physical exercise'. This indicates a difference between the two age groups in terms of the habitualization of regular physical exercise.
Time course changes in psychosocial factors related to exercise maintenance
With the passing of time from the fi rst to the fi fth questionnaire survey, perceived emotional support for exercise maintenance from peers and perceived confi dence of physical exercise showed a constant linear increase. According to the November 2000 survey, when P1 (since September 1997) and P2 (since September 1998) had maintained the program for three and two years, respectively, confi dence of physical exercise and perceived emotional support from peers, both of which are exercise motivation factors, constantly increased. However, this examination will require a follow-up survey of participants who exceed three years of exercise maintenance, because our previous report (Hashimoto, et al.,1998a) indicated that perceived confi dence of exercise maintenance of middle aged and elderly females once decreased among 2-4 year participants of physical exercise.
Changes in exercise desire, exercise effect belief and behavioral sense of exercise, however, did not form a constant linear pattern: they indicated a one-time lapse before bouncing back again. Causes of these patterns, such as a proportional linear increase and upward and downward fl uctuation, which express correlations between exercise maintenance psychosocial factors and exercise maintenance duration, are diffi cult to determine. For example, they may be infl uenced by physical factors such as loss of interest in the exercise program, the weather, mass media information, or simply a general tendency.
There are limitations in this research. One comes from the specifi c setting of the subjects: one http://www.soc.nii.ac.jp/jspe3/index.htm 568 group consisted of long-term participants of the health promotion program and the other group of non-participants who only joined the questionnaire survey. This makes the analysis not applicable to a general situation, although it is applicable to similar ones. Another limitation comes from inadequate information in the course change data on psychosocial factors for exercise maintenance: those participants who participated throughout the fi ve questionnaire surveys amounted to only 45% of the total 77 subjects, who participated in the program, therefore the survey results do not refl ect situations covering all the subjects.
Summary
When various physical exercise programs are provided, discontinuation of physical exercise poses a major problem in promoting health through physical exercise, and no suggestions have been made for reasons for discontinuation so far. Discontinuation by middle-aged and elderly people is particularly problematic, because the combined effects of aging and an increasingly sedentary life style can cause rapid deterioration of musculo-skeletal functions. This can lead to frequent falls in daily life, a less active life style and a lower quality of life. T h i s r e s e a r c h , c o n d u c t e d t h r o u g h fi v e questionnaire surveys from July 1999 to November 2000, examined the effects of age and health promotion program maintenance on the mental health status and physical exercise maintenance motivation of middle-aged and elderly people. Analyses of the questionnaires collected from 150 respondents (39 males and 111 females) indicate the following:
1) The two-year health program participants had signifi cantly higher average scores in each variable of motivation/motivation reinforcement factors, than non-participants and participants before starting the program. 2) A covariant structure analysis indicates that maintained program participation reduced perceived life stress, and that perceived life stress reduced physical exercise motivation factors by way of reduction of motivation reinforcement factors. There was a tendency that perceived life stress of the senior elderly group (65-82) more directly reduced motivation factors, or did not go through the path of motivation reinforcement factors, compared to the junior elderly group (52-64). 3) C o v a r i a n c e s t r u c t u r e a n a l y s i s o f t h e longitudinal data indicate that: the latent v a r i a b l e , ' d e c r e a s e o f p e r c e i v e d l i f e stress', which has such observation variables as 'mental health status', 'life satisfaction' and 'chronic stressors', reduced exercise desire both at the time of the survey and six months later; and, increased the sense of physical exercise burden. This research data indicates that maintained physical exercise can lower perceived life stress, and the maintenance tends to be discontinued due to life stress, which is generated by a deterioration in family relationships or the need for elderly care in the family.
Provision of information and techniques to maintain physical exercise, and/or of counseling as a preventive measure to cope with perceived life stress will be helpful in facilitating continuation of physical exercise.
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